To evaluate the prevalence and the independent prognosis of electrocardiographic left ventricular hypertrophy by voltage only, ST depression and negative T wave, isolated negative T wave and left ventricular hypertrophy plus ST depression and negative T wave for cardiac morbidity and mortality, without known ischaemic heart disease at baseline.
Introduction
The resting electrocardiogram (ECG) is a simple, noninvasive method, useful both for diagnosing heart disease and as a screening tool. ECG manifestations of left ventricular hypertrophy include an increase in QRS voltage. The exact mechanism of this increase is not clear, but in addition to heart muscle mass other factors such as intracavitary blood volume, proximity to the chest wall, conduction properties, location of the heart within the thorax, and intraventricular and transmural pressures may play a role [1] . ECG manifestations of left ventricular hypertrophy are often seen in association with repolarization abnormalities with ST segment depression and flat or negative T waves; this is called an ECG left ventricular hypertrophy strain pattern. ECG left ventricular hypertrophy is an ominous harbinger of impending cardiovascular catastrophes in the hypertensive patient, and the risk associated with ECG left ventricular hypertrophy is particularly great when repolarization abnormalities are present [2] [3] [4] [5] [6] . There is some information about the prevalence, incidence, determinants and prognostic value of left ventricular hypertrophy from epidemiological studies [2] [3] [4] [5] [6] . The presence of a resting ECG negative T wave is associated with common clinical conditions including myocardial ischaemia and infarction, cardiomyopathy, acute pulmonary embolism, electrolyte abnormalities and drugs [1] , and the presence of ECG ST segment depression and negative T waves are documented to be associated with sudden death [7, 8] and a predictor of coronary heart disease [9, 13] . Some have shown that isoelectric or small negative T waves are important risk indicators for coronary heart disease [11, 14] . The purpose of the present study was to evaluate the prevalence and the independent long-term prognosis of voltage-only ECG left ventricular hypertrophy, isolated ECG negative T wave, ECG ST depression and negative T wave, ECG left ventricular hypertrophy with negative T wave and ECG left ventricular hypertrophy with ST depression and negative T wave in men and women free of ischaemic heart disease and not under antihypertensive treatment at baseline.
Methods

Subjects
The Copenhagen City Heart Study is a prospective cardiovascular population study comprising a random sample of 19 329 men and women, 20 years or older, selected from a population of approximately 90 000 residents, living in a defined area of Copenhagen in 1976. At the first examination in 1976-1978, 14 223 subjects attended (response rate 73·6%); 6511 were men and 7712 were women. Less than 2% of the population was of non-Caucasian origin, and socio-economically the majority was middle class. Details of the selection procedure, a description of the eligible non-participants and the complete examination programme and information on the subjects have been presented elsewhere [15, 16] . To evaluate the independent prognostic influence of ECG changes, we excluded subjects with a previous history of ischaemic heart disease, self-reported and/or discharged from a hospital with a diagnosis of ischaemic heart disease (ICD8: 410-414), as ischaemic heart disease itself is independently prognostic. The Rose questionnaire was used to evaluate previous history of ischaemic heart disease [17] . For the evaluation of prevalences of ECG abnormalities in the population, 548 subjects younger than 25 and older than 74 years of age, and 621 subjects with incomplete data were excluded. Data from 13 054 subjects, 5942 men and 7112 women were used in the evaluation of prevalences. In the evaluation of the prognostic information of ECG findings we restricted the age range to 35-74 years of age, due to a very low number of events in the youngest ages. Subjects with ECG Minnesota codes I 1-2 (Q waves), VI 1 (third degree atrioventricular block), VI 2 (second degree atrioventricular block), VI 4 (Wolff-Parkinson-White syndrome, VI 5 (PQ<0·12 s), VII 1 (left bundle branch block), VII 2 (right bundle branch block), VII 4 (QRS duration >0·12 s), VIII 2 (ventricular tachycardia), VIII 3 (atrial fibrillation), VIII 4 (supraventricular tachycardia), VIII 5 (Idioventricular rhythm), and VIII 6 (atrioventricular nodal rhythm), at baseline were excluded from the present analysis. Subjects taking antihypertensive medication were excluded. The Minnesota codes IV [1] [2] [3] describing ST depression has an optional code V describing the T wave. Subjects with isolated ST depression, code IV 4 were excluded, as were code V 4 describing non-specific T wave changes. A total of 3241 subjects were excluded. Thus the study group evaluating the prognostic information of ECG findings comprises 10 982 subjects; 4940 men and 6042 women.
Follow-up
The National Patient Register provides information on all hospital admissions in Denmark, and the discharge diagnoses are registered after the World Health Organization's International Classification of Diseases (ICD), ICD8 to the end of 1992, and ICD10 from 1993. Information on fatal and non-fatal myocardial infarction (ICD8: 410 and ICD10: I 21), fatal and non-fatal ischaemic heart disease events (ICD8: 410-414 and ICD10: I20-I25), cardiovascular disease mortality (ICD8 390-458 and ICD10 I00-I99 and G45) during follow-up were obtained from the Register of Causes of Death and the National Patient Register.
Electrocardiogram
A resting supine 12-lead ECG was recorded in each subject. ECGs were evaluated according to the Minnesota code [17] by two independent technicians, and in case of disagreement a third person settled the disagreement. The ECG findings were divided into six mutually exclusive groups: Voltage-only left ventricular hypertrophy as code III 1, 3 , and no other ECG abnormality; negative T wave as code V [1] [2] [3] , and no other ECG abnormality; ST depression and negative T wave changes as code IV [1] [2] [3] , and no other ECG abnormality, except that according to the Minnesota code there is an optional code V (T waves) in subjects with ST depression codes IV [1] [2] [3] ; left ventricular hypertrophy with negative T wave as codes III 1,3 and V [1] [2] [3] , and no other ECG abnormality; left ventricular hypertrophy with ST depression and negative T wave changes as codes III 1, 3 , IV [1] [2] [3] , and V [1] [2] [3] , and no other ECG abnormality. ECGs were classified as normal in the absence of Minnesota codes I 1-2 (Q waves), III 1, 3 (ECG left ventricular hypertrophy), IV [1] [2] [3] [4] (ST segment depression), V [1] [2] [3] [4] (negative/flat T-wave), VI 1 (third degree atrioventricular block), VI 2 
Covariates
Clinical and biochemical measurements were made in all participating subjects using standardized and validated methods [17] . Blood pressure was measured in a sitting position using the left arm, and a London School of Hygiene sphygmomanometer, after 5 min of rest. Cuff size was adjusted to arm circumference. The body mass index was calculated as weight (kg) divided by height squared (m 2 ). A non-fasting blood sample included analysis for plasma total cholesterol and glucose. Information on smoking behaviour, family history of ischaemic heart disease, antihypertensive medication, history of diabetes, alcohol consumption and physical exercise during leisure time was obtained by questionnaire.
Statistical methods
Age-standardized prevalence and age-standardized incidence rates were calculated by the method of direct standardization using the Danish population in year 1977 as reference. Associations between ECG findings and end-points were analysed by Cox's proportional hazards regression model with time since study entry as the underlying timescale and adjusted by age at study entry and treated as categorical dummy-variables: (35-44, 45-54, 55-64, 65-74). In the models, additional covariates were also treated as categorical dummyvariables: body mass index (<20, [20] [21] [22] [23] [24] [25] The reference for sex was female and the reference for ECG findings was subjects with a normal ECG. Relative risks (RR) were calculated as the proportional hazard ratio. The proportional assumptions of the hazards were checked by log-log survivor plots for each variable controlling for sex and age. When we tested for interactions between ECG findings and sex, we had all the five interactions terms in the Cox models and considered both the tests for each interaction term df=1 and the test for all the interaction terms df=5. When we tested for interactions between ECG findings and age groups and ECG findings and systolic blood pressure groups we did it the same way but for each sex at a time. All analyses were performed using SAS (SAS System for windows, release 6.12, SAS institute Inc., Cary, NC, U.S.A.) and Stata (StataCorp. 1999. Stata Statistical Software: Release 6.0. College Station, Stata Corporation, TX, U.S.A.) software. Table 1 displays the prevalence of ECG findings in men and women in a 10-year age strata, and the agestandardized prevalences of ECG findings in the population. The percentage of subjects with a normal ECG decreased with age in women, and from age 35 years in men. The prevalence of voltage-only left ventricular hypertrophy is high in younger aged men, with a gradual decrease of prevalence with increasing age. In contrast, the prevalence of voltage-only left ventricular hypertrophy in women increased with age from age 35. The prevalence of negative T wave, ST depression and negative T wave changes and left ventricular hypertrophy with ST depression and negative T wave increased with age, and the prevalence of these ECG findings was low before age 55. The prevalence of negative T wave and ST depression and negative T wave changes were similar in both sexes, but left ventricular hypertrophy with negative T wave, and left ventricular hypertrophy with ST depression and negative T wave was about twice as frequent in men as in women. Baseline characteristics of the study sample, at the start of the follow-up period are given in Table 2 . The cardiovascular risk profile is typical for Danish men and women in the 1970s, where there was a high percentage of smokers. Subjects with negative T wave, ST depression, left ventricular hypertrophy with negative T wave and subjects with left ventricular hypertrophy with ST depression and negative T wave changes were older, had higher systolic blood pressure, and a higher prevalence of diabetes compared to those with normal ECG (Table  2) . Information on myocardial infarction (n=1127), ischaemic heart disease events (n=2104) and cardiovascular disease mortality (n=1924) were complete until the end of 1997.
Results
General findings
Fatal and non-fatal myocardial infarction
We found that the age standardized incidence per 1000 patients years of fatal and non-fatal myocardial infarction during 7 and 21 years follow-up were 7·5 and 10·0 in men, and 2·5 and 3·9 in women. To evaluate the The Copenhagen City Heart Study 317 influence of abnormal ECG findings, we performed a Cox proportional analysis. There was no interaction between sex and ECG changes, so we continued the analyses for both sexes combined. The age standardized incidence of fatal and non-fatal myocardial infarction in relation to initial ECG findings is shown in Table 3 . Table 3 also shows the age-and sex-adjusted and the multivariately adjusted RR for fatal and non-fatal myocardial infarction. In the multivariate Cox proportional model we adjusted for age, sex, systolic blood pressure, heart rate, body mass index, plasma cholesterol, smoking, diabetes, alcohol, physical exercise and family history of ischaemic heart disease. ECG findings with a significantly independent association with fatal and 
Ischaemic heart disease events
We found that the age standardized incidence per 1000 patient years of fatal and non-fatal ischaemic heart disease events during 7 and 21 years follow-up were 12·6 and 18·2 in men, and 5·1 and 9·2 in women, but there was no significant interaction between sex and ECG findings. Therefore we performed the analyses for both sexes combined (Table 4) . Voltage-only left ventricular hypertrophy was not associated with excess future ischaemic heart disease events. A negative T wave, ST depression and negative T wave changes, left ventricular hypertrophy with negative T wave and left ventricular hypertrophy with ST depression and negative T wave had significantly independent associations with fatal and Table 2 and alcohol, physical exercise, and family history of ischaemic heart disease. †P<0·05; ‡P<0·01; §P<0·001. Table 4 Age-standardized incidence of ischaemic heart disease events, age-and sex-adjusted relative risk and multivariately adjusted relative risk for ischaemic heart disease events during 7 years and 21 years follow-up in relation to ECG findings among those without ischaemic heart disease at baseline, for the age range 35-74 years Table 2 and alcohol, physical exercise, and family history of ischaemic heart disease. †P<0·05; ‡P<0·01; §P<0·001.
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non-fatal ischaemic heart disease during 7 and 21 years follow-up. There was a higher predictive value for ischaemic heart disease in the ECG findings after 7 years of follow-up than after 21 years. During 7 years follow-up there was interaction between age and voltage-only left ventricular hypertrophy for men (ratio 2·69 (1·35-5·39, P=0·005); this ECG finding was free of excess risk in men below 55 years of age (RR 0·59 (0·32-1·08, P=0·09), but predictive in men above 55 years (RR 1·58 (1·13-2·23, P=0·008). There was interaction between systolic blood pressure and the ECG in male subjects with respect to ischaemic heart disease events during 21 years follow-up (P=0·02, df=10). This interaction was due to a disappearance of the effect of systolic blood pressure in subjects with left ventricular hypertrophy and negative T wave and subjects with left ventricular hypertrophy and ST depression and negative T wave changes.
Cardiovascular disease mortality
We found that the age-standardized incidence per 1000 patients years of cardiovascular disease mortality during 7 and 21 years follow-up were 8·7 and 16·8 in men, and 3·2 and 9·2 in women. There was significant interaction between sex and ECG findings with respect to 21 years follow-up (P=0·02, df 5). This interaction was due to voltage-only left ventricular hypertrophy (ratio 0·74, P=0·06), ST depression and negative T wave changes (ratio 1·53, P=0·07) and left ventricular hypertrophy with negative T wave (ratio 0·49, P=0·02). Although these interactions were by sex and ECG with respect to 21 years follow-up of cardiovascular disease, we performed the Cox analysis with both sexes together. The age-and sex-adjusted and the multivariately adjusted RR for cardiovascular disease mortality is shown in Table 5 . Voltage-only left ventricular hypertrophy was not associated with future cardiovascular disease mortality. A negative T wave, ST depression and negative T wave changes, left ventricular hypertrophy with negative T wave and with left ventricular hypertrophy with ST depression and negative T wave had significantly independent associations with cardiovascular disease mortality during 7 and 21 years follow-up.
ECG and other cardiovascular risk factors
In order to estimate quantitatively the relative impact of ECG findings on ischaemic heart disease, the results of the multivariately adjusted Cox proportional hazard model for 7 years and 21 years follow-up in relation to fatal and non-fatal ischaemic heart disease events is shown in Table 6 . The reference levels of the confounding risk factors is described in statistical methods. Table  6 shows all risk factors in this model. We did this analysis for both 7 and 21 years follow-up to evaluate short-and long-term associations with ECG findings and ischaemic heart disease events. During the 7 year follow-up, ECG findings of isolated negative T waves, ST depression and negative T wave changes, left ventricular hypertrophy with negative T wave and left ventricular hypertrophy with ST depression and negative T wave changes were independently associated with excess future ischaemic heart disease events. The risk ratio of left ventricular hypertrophy with ST depression and negative T wave was the most important risk factor, and left ventricular hypertrophy with negative T wave and ST depression and negative T wave changes had a higher risk ratio than systolic blood pressure >160 mmHg. Evaluation after 21 years follow-up showed a diminution in the predictive power of ECG findings in relation to other risk factors. Both short-and long-term diabetes history and male sex were accompanied by high risk ratios for future ischaemic Table 2 and alcohol, physical exercise, and family history of ischaemic heart disease. †P<0·05; ‡P<0·01; §P<0·001.
heart disease events. Because of the significant interaction between age and voltage-only left ventricular hypertrophy in men we performed an analysis of the subjects in the age range 55-74 years (Table 6 ). In this subgroup of subjects voltage-only left ventricular hypertrophy was associated with ischaemic heart disease.
Discussion
In the Copenhagen City Heart Study, a prospective cardiovascular population study, findings show that men below 55 years of age with voltage-only ECG left ventricular hypertrophy have a good prognosis. ECG left ventricular hypertrophy with ST depression and negative T wave changes are associated with a two-to fourfold risk of future myocardial infarction events, ischaemic heart disease events and cardiovascular disease mortality, compared to subjects with a normal ECG. Our results show that the ECG carries important predictive information for future cardiac events. The Minnesota Code and classification system [17] has been used to formalize the comparison of ECG findings within and between studies. Many epidemiological studies demonstrated that ECG findings are associated with subsequent cardiovascular morbidity and mortality [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] . In the present study, interaction analysis showed no significant interaction between sex and ECG findings with regard to myocardial infarction, ischaemic heart disease, cardiovascular disease, except for cardiovascular disease during 21 years follow-up.
Prevalence of ECG findings
The Copenhagen City Heart Study is a prospective cardiovascular population study comprising a random sample of 19 329 men and women in the age range 20 to 80+ years, with a participation rate of 73·6%. The present study is restricted to subjects in the age range 25-74 years of age, without a previous history of ischaemic heart disease, and without antihypertensive medication. When comparing the results of our study with those obtained from other studies it is important to 
IHD=ischaemic heart disease; CI=confidence interval; ECG=electrocardiographic; LVH=left ventricular hypertrophy; ST/T=ST depression and negative T wave; T=T wave; LVH with neg. T=left ventricular hypertrophy with negative T wave; LVH with ST/T=left ventricular hypertrophy with ST depression and negative T wave; SBP=systolic blood pressure; IDDM=insulin dependent diabetes mellitus; NIDDM=non-insulin dependent diabetes mellitus; BMI=body mass index. *P<0·05; †P<0·01; ‡P<0·001.
The Copenhagen City Heart Study 321 notify the differences between the selection of subjects (working subjects vs population based samples), definitions of ECG abnormalities, participation rates, whether the studies included subjects free of ischaemic heart disease or subjects in antihypertensive treatment. Our prevalence data are similar to others [2, [18] [19] [20] [21] which also described a high prevalence of voltage-only ECG left ventricular hypertrophy in the younger ages, and an increased prevalence with increasing age of ST depression and negative T wave changes, negative T wave, left ventricular hypertrophy with negative T wave and left ventricular hypertrophy with ST depression and negative T wave changes. Our study showed a higher ageadjusted prevalence of voltage-only left ventricular hypertrophy (19·3% in men, 5·6% in women) compared to other studies [2, 20, 21] , which might be explained by differences in ECG definitions of left ventricular hypertrophy between the studies. In the present study, subjects with ST depression and negative T wave changes, negative T wave, left ventricular hypertrophy with negative T wave and left ventricular hypertrophy with ST depression and negative T wave changes were older, had higher systolic blood pressure, higher diastolic blood pressure and higher heart rate than subjects with normal ECG (Table 2) . Sigurdsson et al. [13] studied men, where 20% were on antihypertensive medication and found ST depression and negative T wave prevalence of 2% at age 40 and 30% at age 80, which is higher than our prevalence of ST depression and negative T wave. This difference might be explained by the fact that we excluded subjects taking antihypertensive medication. In a population of 47 358 subjects, including subjects with symptoms of ischaemic heart disease or on antihypertensive medication, from four large studies, De Bacquer et al. [21] reported the prevalences of ECG findings. They found age-adjusted prevalences of ST depression and negative T wave changes and negative T waves, respectively, of 2·3% and 6·5% in men, and of 2·6% and 7·6% in women. The Minnesota codes for T waves and ST depression included in the study by De Bacquer et al. were the same as ours, but the ECG groups differed. Our ECG groups were mutually exclusive, whereas the ECG abnormalities, such as left ventricular hypertrophy, ST depression and negative T wave changes and negative T wave in the study by De Bacquer et al. were coexistent with each other and with other ECG abnormalities. This difference in subjects and definitions of ECG groups might explain why the results of our study showed a lower prevalence of ST depression and negative T wave changes (1·2% in men, and 2·2% in women) and negative T waves (5·3% in men, and 5·3% in women) than De Bacquer et al. found. The Framingham data [2] showed that the estimated prevalence of left ventricular hypertrophy with ST depression and negative T wave changes increased from 0·6% in 40-year-old men to 5·5% in 70-year-old men. In women, the prevalence was about half that in men at all ages. In our results, we divided the subjects with left ventricular hypertrophy with ST depression and negative T wave abnormalities from the subjects with left ventricular hypertrophy with T wave abnormalities. Our results are in line with the data from Framingham, both concerning the increase in prevalence with age and that women have half the prevalence of men (Table 1) .
Voltage-only ECG left ventricular hypertrophy
In the present study, we found a high prevalence of voltage-only left ventricular hypertrophy in men. Subjects having voltage-only left ventricular hypertrophy had a higher systolic blood pressure than those with a normal ECG. There was a significant interaction between voltage-only left ventricular hypertrophy and age in men with respect to myocardial infarction and ischaemic heart disease during 7 years follow-up. Men younger than 55 years of age with voltage-only left ventricular hypertrophy had the same risk as those with a normal ECG with respect to myocardial infarction and ischaemic heart disease, whereas those older than 55 years with this ECG finding had an RR of 1·94 (1·28-2·93) for myocardial infarction and an RR of 1·58 (1·13-2·23) for ischaemic heart disease. Others have also described the same good prognosis in subjects with voltage-only left ventricular hypertrophy [19, 22, 23] . Voltage-only left ventricular hypertrophy was initially described in the Framingham study as carrying half the prognostic information of ECG left ventricular hypertrophy with ST depression and negative T wave with respect to cardiovascular disease, but later information from the Framingham study indicates that voltage-only left ventricular hypertrophy appears to reflect chiefly the severity and duration of the associated hypertension, and when adjustment was made for coexistent hypertension, the excess cardiovascular risk associated with this type of ECG left ventricular hypertrophy was virtually eliminated [2, 24] . From our results we suggest that voltage-only left ventricular hypertrophy may not be considered an abnormal finding in men below 55 years of age.
ECG ST depression and negative T wave and ECG negative T wave
Many studies dealt with the prognostic value for ischaemic heart disease and cardiovascular disease of ST depression and negative T wave findings and negative T wave in men [9] [10] [11] 13, 14, 19, 20, 23, [25] [26] [27] [28] , and the results are generally consistent. Most studies reported an excess risk of 2 in those having ST depression and negative T wave abnormalities, and a little lower risk in those having negative T waves. Liao et al. [28] reported that ST depression and negative T wave abnormalities indicate an increased risk of subsequent death from ischaemic heart disease, independent of major coronary risk factors in men, but this was not clearly so for women. De Bacquer et al. [20] reported that ST depression and negative T wave in the baseline ECG is strongly associated with subsequent all-cause, cardiovascular disease, and ischaemic heart disease mortality, with a similar predictive value for men and women. They found that ST depression and negative T wave changes in men and women were associated with adjusted RRs of 4·28 and 6·00 for cardiovascular disease mortality, and these are higher RRs than we found. In our study, ST depression and negative T wave findings were associated with an age-and sex-adjusted RR of 2·25 (1·52-3·34) for fatal and non-fatal ischaemic heart disease and 1·98 (1·21-3·26) for cardiovascular disease mortality, and a negative T wave with an age-and sex-adjusted RR of 1·60 (1·13-2·25) for myocardial infarction, of 1·69 (1·31-2·18) for ischaemic heart disease events and 1·82 (1·35-2·45) for cardiovascular disease mortality during 7 years follow-up. During 21 years follow-up, ST depression and negative T wave abnormalities, and an isolated negative T wave were associated with myocardial infarction, ischaemic heart disease and cardiovascular disease mortality. We think that the RR for all ECG abnormalities is under-estimated, especially during 21 years followup, since the prevalence of abnormal ECG findings increases with increasing age, and some of the subjects classified in the normal ECG group might have developed an ECG abnormality prior to an event during follow-up.
ECG left ventricular hypertrophy with negative T wave and ECG left ventricular hypertrophy with ST depression and negative T wave findings
Our data support other reports [2, 3, 5, 29] , that left ventricular hypertrophy with ST depression and negative T wave findings is an ominous harbinger of cardiovascular disease in the general population, markedly increasing the risk of myocardial infarction, ischaemic heart disease and cardiovascular disease. During 7 years follow-up our results showed that left ventricular hypertrophy with ST depression and negative T wave is a marker of future myocardial infarction, ischaemic heart disease and cardiovascular disease, with significant age and sexadjusted RRs of 3·78 (2·29-6·25) for myocardial infarction, 4·27 (2·95-6·16) for ischaemic heart disease and 3·75 (2·41-5·85) for cardiovascular disease. Even after 21 years follow-up, left ventricular hypertrophy with ST depression and negative T wave was associated with myocardial infarction, ischaemic heart disease and cardiovascular disease.
ECG and other cardiovascular risk factors
De Bacquer et al. [20] have previously reported that major ECG findings (Code IV 1-2 , or Code V 1-2 , or Code VI 1-2 , or Code VII 1-2 , or Code VIII 1-3 ) have a high relative importance for later cardiovascular disease and ischaemic heart disease mortality compared to established risk factors. Our findings that ECG changes have great importance for later ischaemic heart disease events is in agreement with De Bacquer et al. in relation to blood pressure, diabetes, smoking, hyperlipidaemia, body mass index and sex. Left ventricular hypertrophy with ST depression and negative T wave is the most powerful ECG predictor of ischaemic heart disease with an adjusted RR of 3·62 (2·47-5·30) (Table 6) , and even after 21 years follow-up left ventricular hypertrophy with ST depression and negative T wave rated number two after IDDM. Left ventricular hypertrophy with negative T wave had a multivariately adjusted RR of 1·89 (1·15-3·09), ST depression and negative T wave abnormalities of 2·07 (1·39-3·08) and isolated negative T wave of 1·56 (1·21-2·03) during 7 years follow-up. ECG with negative T wave, ST depression and negative T wave abnormalities, and left ventricular hypertrophy with negative T wave were also independently associated with ischaemic heart disease after 21 years. We found an interaction between age and voltage-only left ventricular hypertrophy in males and therefore we analysed the subjects older than 55 years separately. In this model, voltageonly left ventricular hypertrophy had borderline significance for future ischaemic heart disease events, with an RR of 1·36 (0·99-1·86) during 7 years follow-up and an RR of 1·20 (1·01-1·43) during 21 years follow-up. One explanation for the high prevalence of voltage-only left ventricular hypertrophy in the younger ages and the good prognosis of this ECG finding could be that this ECG finding is associated with the good physical status of these subjects. In men older than 55 years voltageonly left ventricular hypertrophy might indicate a cardiac disorder due to high blood pressure. As previously reported in the Copenhagen City Heart Study [30, 31] , moderate alcohol intake was associated with a reduced risk of future ischaemic heart disease. Moreover, exercise of more than 2-4 h a week was associated with a reduced adjusted RR of 0·75 for ischaemic heart disease during 7 years of follow-up.
Conclusion
Left ventricular hypertrophy with ST depression and negative T wave changes is the ECG finding with the highest prognostic information for future ischaemic heart disease and cardiovascular disease, and the risk is similar for both men and women. Left ventricular hypertrophy with negative T, ST depression and negative T wave abnormalities and negative T waves are significantly associated with myocardial infarction, ischaemic heart disease and cardiovascular disease. Men below 55 years of age with voltage-only ECG left ventricular hypertrophy have the same prognosis as those with a normal ECG, but this finding needs further evaluation in future studies.
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